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Substituting (4), (5) and (6) 
(5) (6) hf.
Suppose that m is even and let C be a component of (G -D) -S. Then by definition. if C is an odd component, e(V(C), S) is odd. Thus e(V(C), S) 2 h and so q&D, S; m) s C XEs dc_O(x).
Therefore using (10) By hypothesis G has a l-factor. Thus by Tutte's theorem, Petersen's decomposition theorem has the following corollary which is similar to Theorem 3.
Corollary 6. Let G be a k-regular graph where k is an even integer. Then for every subset M of E(G) of cardinal& k/2 -1, the graph G -M has a 2-factor.
Proof. By Petersen's decomposition theorem G can be decomposed into k/2 2-factors. So there exists at least one 2-factor, say H, such that E(H) n M = 0. Hence the corollary tallows. Cl
We next examine if Theorem 3 is best possible. The condition that IV(G)1 must be even is necessary, because there exists a graph G on an odd number of vertices which is k-regular, k-edge-connected and has a subset M of E(G), where IMI = k/2, such that G -M does not have a 2-factor. In other words we cannot get a better result than the one which follows from Corollary 6.
We form G as follows. We start from a complete bipartite graph T with bipartition (X, Y), where X = {u,, . . . , uk) and Y = {v,, . . . , v,}. Remove the edges (u,, VA . . . , (~2, vk,J from T and add a new vertex w. Join w to ur, u2c -* -, Ukl2, VI, -' * 9 2~~:~~. Clearly the new graph G is k-regular and k-edge- The condition that the graph must be (k -l)-edge-connected is also necessary. Let k be an even integer and m be an integer such that m G k -1. We will describe a graph G which has an even number of vertices, is k-regular, (k -2)-edge-connected and has a subset M of E(G), where IMI = k -m, such that G -M does not have an m-factor. We form G as follows. We start again from a complete bipartite graph T with bipartition (X, Y) where X = {u,, . . *, Uk), Y = {V,, . . . , V,}. Remove the edges (&9 VI)* (UZ, v;?), -* . P @h-n,9 Vk-nr ) from T and add a vertex w and a graph H with odd number of vertices which is (k -1)-edge-connected having k -2 vertices of degree k -1 and all the other vertices are of degree k. Let rl, r,, . . . , Q_~ be the vertices of N which have degree k -1. Join w, to v, , . . . , vk-,,, to rl, . . . , r,p,_, and to ul. Also join r ,,,, . . . , rk-_:! to u2, . . . , uk-,,, respectively. The resulting graph G is k-regular, (k -2)-edge-connected and has an even number of vertices. We should also point out that Theorem 3 has the following corollary. Proof. Let M be a set of m edges of G. We define Gr = G -M. Then by Theorem 3, G, has a (k -m)-factor, say F. Clearly G -E(F) is an m-regular graph which contains all elements of M and so the corollary holds. Cl
